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(54) TRJCONE DRILL BIT 

(57) The invention is a rock-breaking tool for drilling wells. The goal of the invention is to increase the 
service life of a drill bit through an equal distribution of the load on all bearings. The tricone drill bit 
contains legs with journals and cutters mounted on them by means of bearings. The cutters contain an 
identical number of rock-breaking rows 4, 5, and 6, which are different distances from the drill bit axis, 
and peripheral rows 7, which arc equidistant from the drill bit axis. The lengths of the tlirce adjacent rows 
£1, £2, and £3 of the first, second, and third cutters are related to the corresponding distance of the middle 
of these rows from the drill bit axis rl, r2, and r3, with the following ratio: £lrl=f2r2=Og3; rl+H / 2 < 
r2; r2+£2 / 2 < r3> Drill bit operation provides an equal distribution of the load on all bearings by means 
of the rows breaking up circular bottomhole areas that are identical in area. This contributes to increasing 
the service life of the drill bit. 2 illustrations. 
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The invention relates to a rock-breaking tool for drilling wells. 

The goal of the invention is to increase drill bit service life through an equal distribution of the 
load on all bearings. 

Figure 1 shows a developed view of the drill bit cutters; figure 2 shows a diagram of the 
bottomhole coverage by the rock-breaking rows of the drill bit. 

The tricone drill bit contains legs with journals (not. shown) and self-cl waning cutters 1 , 7, and ^ 
mounted thereon by. means of bearings. The cutters contain an identical number of rock-breaking rows 4, 
5, and 6, which are located at different distances from the drill bit axis, and peripheral rows 7, which are 
equidistant from the drill bit axis. The lengths of the three adjacent rows l\,£2 7 and £3, which correspond 
to the first, second, and third cutters, are related to the corresponding distances of the middle of these 
rows from the drill bit axis rl, r2, and r3, with the following ratios: 

eirl=t2r2=Dg3; 

rl4-U / 2 < r2; r2+C2 / 2 < r3. 

The tricone drill bit operates in the following manner. 

When turning under a load, the drill bit penetrates by the value of Ah over the time interval. Each 
row of the drill bit, except for the peripheral rows, break up their own circular area by a width equal to the 
length of the teeth, i.e., the width of the row. 



Since the rock-breaking mechanism of drill bits of type "C", "T" and "K" is close to the 
penetration, the drilling fluid dispersion is considered identical for the adjacent rows. Therefore all of the 
work to break up the bottomhole is determined by: 



where £ - a factor demonstrating energy losses for breaking up a volumetric unit of rock; 
R — bottomhole radius. 

According to Rittenger's and Kirpichev's laws, the work being performed by the Ij-th row when 
penetrating by Ah is determined by: 



The load on the cutter teeth Plj at each moment of time is dependent upon the contact conditions 
of the teeth of the remaining rows and the rows of the two other cutters. This load has a pulsed nature, 
which fluctuates greatly in value and has a probabilistic distribution. Therefore, the row load over time At 
is estimated by the average weighted value: 




PV- *"" 1 At : 2 <5t K <;At. 




where Pk - the value of the k-th pulse of the load acting on the tooth; 
zlj - number of teeth of a row; 
6tk -- pulse duration. 



Therefore, the work being conducted by the lj-th cutter row when breaking up its own circular area for a 
depth of Ah is determined by: 
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where U - proportionality factor. 
Thus, [formula] 

The average weighted load on each cutter is equal to: 

Pp 5) P« M, 2, 3; J- 1.2 n. 

Since the peripheral circular fraction is broken up simultaneously by three rows with a width of 
In, each with an identical number of teeth, then the appreciable load Pin will be identical. Thus, for an 
identical loading, the cutter bearing must meet: 

S Pij« const M.2,3. 

This condition can be met by a drill bit in which three adjacent rows belonging to the 1 st , 2 nd , and 
3 rd cutters and located at a distance of rl, r2, and r3 from the bottomhole center, break up circular areas 
that are identical in area, i.e: 

in which case l£+T%i< C2J ? ' ^ r + ^2J< t3jr 

This type of drill bit provides an identical load on all cutter bearings. 
CLAIM 

A tricone drill bit, including legs with journals, self-cleaning cutters installed thereon by means 
of bearings and which have an identical number of rock-breaking rows, each of which, except for the 
peripheral ones, is located at a different distance from the drill bit axis, while the peripheral row on all 
cutters is equidistant from the drill bit axis, is distinctive in that, in order to increase the drill bit service 
life through an equal distribution of the load on the individual bearings, the rock-cutting rows are of equal 
length, and the lengths of the adjacent rows tl, £2, arc €3, which belong to the first, second, and third 
cutters, respectively, are related to the corresponding distances of the middles of these rows from the drill 
bit axis, rl, r2, and g3, with the following ratios: 

hrHinrtora: 
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(54) BYPOBOE. TPEXlUAPOUJEHHdE 
AOJIOTO 

(57) M3o6poTeHwo othocmtcb k nopo/^opaapy- 
ujaioiueMy MHCTpyMBHTy a/i* 6ypeH*ra CKoa- 
jkwh. Ue/ib 1 - nosbuueHMe AO/irooeHHocTW 
AO/iOTa nyTeM paoHOMepHoro pacnpeAe/ieHMfl 
HarpyaKw Ha bcb onopw, Byposoe Tpexuiapri- 



. itreMHoo /ibhoTo coAepwwr /tartu c moh^qmm m 
cMOHTMpoeaHHtje Ha mix nocpejqctBOM onop 

, UJapOUJKM. UiapOtUKU COAep>KaT OAMH3KOBOe 

KO/iMMeCTBO.nopOAOpa3pyujajoiJ4MX B6HM0B 4, 
5 ii 6, yAa/ienHbix ot ocw aonora Ha pa3Hoe 
pacctoflHne» w nepM4>epw3Hue bohum 7. paB- 
HoyAa/ieHHue or ocw nonara. flriMHu Tpex co- 
ceflHMx BeHMOB h, I2 k I3 nepflofl. BTopoA w 
Tpertefi uJapoiueK cBfl33Hbi c cooTBefcTByio- 
iumm paccTOAHVieM cepeflMHw 3twx bbhuob ot 
ocm AO/iOTa rt, r2 w n c/ie^yiomwM coothoujo- 
HweM rirH2r^l3T3; ri+b /.£ < i*; r2+b/2<r3. 
ripw pa6oTe flo/iOTa oSectieMHBaeTCfl pasHo- - 
Mepnoe pacnpeMevieHMe Harpyaxn Ha Bee ono- 
pbr 3a cneT pa3pyuieHt/w BeHuaMt* OAMHaKOswx . 
no rinoutaAw Ko/ibUesbix 30H 3a6oa. 3to cno- 
co6cteyeT noBbJuieHtito AonroeeqHocrm ao/io- 
Ta. 2 fcm. - 



1lUQpQUlKQ 

luuapouiKQ 
iiuapouiKQ 
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M3o0peTeHne othocwtcj? k nbpoAopaapy- 
. luaioiueMy WHCTpyMeHTy 6ypeHnn cKBa- 

KMH. 

Ue/ib M3o6peTeHna - noBbtuieHtie AQiro- 
dcmhocth ao/iotb nyreM paoHOMepHoro pac- 
npeAGJieHMR Harpy3KH Ha Bee onopw. 

Ha <J>wr. .1 npeACTaaneHa pa38epTtca tua- 
pomex AO/ioTa; na iprir. 2 -cxeMa nepexpUTHH 
3a6ofl nopOAppaapytuawatMMM b©hl\2mw ao- 
/lOTa. ■ . 

BypoBoe TpextuapoiueMHoe ao/ioto- co- 
Aep>KHT nanbi c uan4>aMW (hq npeACTdB/ieHbi) 
wcMOHTupoaaKHbie Ha Hlix nocpeACTBOM onop 
caMOOMMiuajomwecji tuapomxH 1. 2 m 3. LUa- 
pdtuKM coAepwaT OAMHaKOBoe xo/ii/mecTBO no- 
pOA0pa3pyuiaioiunx Ben hob 4» 5 w 6, 
yAaneHHbix ot ocm AO/iOTa Ha pa3Hoe paccTO- 
AHue, m nepvt<t>epMWHwe BeHtjbi 7, paRHoyAa- 
neHHbie ot ocm AO/ioTa. /V?nHbi Tpex coceAHux 
BenuoB It, ten 13. n puna A/ie>Ka mux copTBeTCTr 
B6HH0 nepBOM,. Bjopow w TpeTbero ujapbuuKaM, ' 

C8fl3aHbl C COOTBeTCTByiOlUMMM paCCTOflHli«MM 

cepeAMH 3tmx B6H140B ot ocm AO/iOTa ri. rz M T3 

C/ieAytOtUWMM COOTHOllieHWflMM: 

hri=!2f 2=1^3; • "- 

BypoBob. TpexLuapouueHHO© aoaoto pa6o- 

TOOT C/lGAy»OlMMM 06p00OM. 30 

FlpM BpameHMw noA Harpy3K0tf SypOBoe 
AO/ioto 3a oTpe30K BpeMGHM yrny6;meTCH Ha 
Be/iMMMHy Ah. npw 3tom Ka>KAbiM seHeu Aono- 
Ta. KpoMe nftpLnjjfipuaHtdx. pa.qpyuiafiT cnnto 
Ko/ibueeyjo 30Hy LuwpwHott. paBHo« A^uHe 35 
3y6beB t T.e. ujupuHe BeHua. 

Sij-2 7T ni»!ii, 1-1. 2. 3: J-1, 2....,n; 

nocKO/ibxy f\nn ao/iottmhob "C", "T" m "K* 40 
M6X3HH3M paapyiueHna 3a6o» 6/iH30K k ba3b- 
n h can mo, to AncnepCHOCTb tu/iaNia CMMTaeTCfl 
OAMHaKOBoti A^fl coceAHHX bghuob. Tor/ia Ben 
pa6oTa no pa3pyiueHwio 3a6on onpeAe/ifleTca: 



Harpyaica 3youos Pij wapowKW b Ka*Abift 

MOM6HT BpeMOHM 3aBMCMT OT yCJIOBWM KOHT3K" 

TMpOBaHwn 3y6beB ocTaauiuxcfl bghuob m bch- 
UOb AByx Apyrwx ujapoiueK. 3t3 Harpy3Ka 
MMeeT MMny/ibCMbiA xapaK rep, cH/ibHo KO/ieO- 
/jbtcj* no. Be/iMHHHe m MMeeT Be po ath octh oe 
pacnpeAe/ieHne. nosTOMy Harpy3Ka senua 3a 
BpeMn At oueHHaaeTCfl cpeAHeB3BeuieHHo« 
oe/JU'iMHoA: " 



P,j - 



k=1 



P* * <5t* 
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AA= |i £ Si,. Ah =£Ah 
.■ 1=1 J-1 



rR 2 ; 



rAe ^- K03<J)4>'MUMeHT. noKa3biBatoiAMw 3aTpa- gg 
Tbi aneprmi H3 pa3pymeHne eAWHMUbi o&beMa 
nopoAw; . 

R — paAnyc 3a6oR. 
. Cor/iacHO 33koh3M PwTTMHrepa h Kwpnu- 
4e8a. pa6oTa, Bbino/iH*>eMaji IJ bghuom npn 55 
yr/iyO/ieHMw Ha Ah onpeAen^GTcn: ■ 

AAij =|Ah 2jrri) - l.i| v 



ff\& Pk - Be/iMMMHa K-ro MMny/ibca Harpy3Ku. 
AeficTByioiAeM Ha 3y6eu; • • 
z» - Huc/io 3y0i;oB BeH.ua: 
I Sxk - A^MTeflbHocrb MMny^bca. 
. TbrAa pa6oTa, coBepiuaeMaR IJ-m Be h mom 
ujapotuKM npw paspyujeHMM CBoew KO/ibi^eBow 
3pMw Ha myGwny All, uupBA«A»eTCj»: 

AAirUPij,Ah. 

tag U - Koo<f>4>Mi\MCiiT nponopuHonaflbMOCTM. 

C/ieAOBaTevibHO, Pij^AAij^2^nj»lij. 

CpeAHeBSBeiueHHan narpy3Ka Ha kajKAVJQ 
ujapoujKy pasHa: 

Pi- ^) Pij l=1.2,3;J-1,2 1 ...,n. 

) = \ .- 

• .nocico/ibicy nepMtbepwwHaa ico/it>i^eaan ^cr 
n» pa3pyiuaeTcn OAHODpeMOHHO TpeMn BeHi^a- 

MM lUMpMHOtf l n KaXAWCi C OAMHaKOBblM M VIC/TOM 

3y6uoB f to BoenpMHMMaeMafl Harpy3Ka Pih6y- 
AeT OAMHaKogoO. C/ieAOOQTg^tHO, f\ns\ oamhq- 

kobom HarpyxceHHOcn/i onop tuapoaieK HyjKHO 
noTpeSoBaTb BbinonHeHun • 



Pij= const 1=1.2.3. 
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VAOB/ieTBOpHTb T3KOMy yC/lOBMIO MO^<eT 
AOilOTO, D KOTOpOM TpM COCQftHHX OOHI4O , npM- 

HaAnex<aLAMe 1. 2-m «3-fl ujapoiuicaM m pacno- 
zioxeHHbie no Mepe yAa/teHMH ot UeHTpa 3a66» 
na paccTORHne ru rz % rz* paapyiuaiOT oamh3kO- 
Bbie no naotuaAM tco/tbueBbie 30HU. T.e. • 

Sij-S2j=S3j-^hj • nj=l2jrr2j=l3jr3j. 

B T3KOM AO/ioto o6ecneMMoaeTCw OAMHa- 
KOBaj? Harpy3xa. AeftCTByroman na Bee onopu 
uJapomeK. . - 
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<PopMy/iaw3o6pereHMfl 

. BypOBoeTpexiuapOLueMHoeflo/iOTO. bk/ik> 
Mawmee /ianw. c uan(J)aMn, ycTaHOB/ieHHbte Ha. 
Htix nocpeACTBOM onop, caMOOHuittatouitiecfl 
ujapoiuKM c OAMHaKOBbiM KO/iMMecTBOM nopo- 

A0p33pytlJaK)iqMX BOHIIOB, KaJKAblil M3 koto- 

pux, KpoMe nepn4>epMflHoro; .yAa/ieH or ocm 
AO/iOTa Ha pa3Hoe paccTonHMe, a nepw(t>epwtf- 
hum BeHeu Ha Bcex tuapoujicax paBHoy.qaneH 
ot ocm Ao/iOTa, oT/iMHdtomee cfljeM, mto, 
c ue/ibk) noBtiajeHMfl AO^roBeHHUcTw psmura • 
nyTeM paeHOMepHoro pacnpefle/ieHMa Harpy 3- 
km Ha Bee "onopu, nopOAOpa3pyiuaiotUMe BeH- 
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Ubi Bbino/iHeHbi paanoft a/imhu, npw stom ahm- 
hw Tpex coceflHux BeHUoe h, I2. ta. npMHaAne- 
>Kamnx cooTBOTCTBeHHo nepBoA; btopom m 
TpeTbeft LuapoujKaM. con3aHw c coOTBeTCTByior 

UIMMM paCCTOflHIiflMH CepeA^H 3TMX BeHUOB OT 

ocm AO/iOTa ri. r2, nj c/ibavoiummm cooTHoiue- 
hmamm; 

hri-lanrlan:' 
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